CLAIMS 



We claim: 



I. A thermostable structure-specific nuclease having an amino acid sequence 
selected from the group consisting of SEQ ID NOS:102, 107, 130 1 32^1 79, 181, 183, 184, 
185, 186, 187, and 188. 

, The .Cease CO*. w h e,e,„ sa, d ^e/e^e, by a DNA S e qU e„ce 

selected from the group consisting of SEQ ID NO:101, 106,/129 131, 178, 180, and 182. 



A recombinant DNA vector comprisijig^L^NA\having at least a portion of 
nucleotide sequence encoding a structure-speci^c nucLease, v||erein said nucleotide sequence 
is selected from the group consisting of S^Q ID No6oi,/06, 129, 131, 137, 140, 141, 142, 
143, 144, 145, 147, 150, 151, 153, 155,/56, 157/158,/l61, f\63, 178, 180, and 182. 



A host cell transformed kvith me recombinant vector of Claim 3. 



The host cell of Claim 4/wherein said host cell is an Escherichia call cell. 



6. A purified FEN-1 endonuclease selected from the group consisting of 
Pyrococcus woesei FEN-1 endonuclease, Methanococcus jannaschii FEN-1 endonuclease, 
Methanobacterium thermoai^otrophicum FEN-1 endonuclease, Archaeoglobus fulgidus FEN-1, 
and chimerical FEN-1 endbnucleases. 



7. The purified endonuclease of Claim 6, wherein said endonuclease has a 
molecular weight/of about 38.7 kilodaltons. 



8. / An isolated oligonucleotide encoding a FEN-1 endonuclease, said 
oligonucleotide having a region capable of hybridizing an oligonucleotide sequence selected 
from/he group consisting of SEQ ID NOS:108, 109, 1 12, 1 13, 1 16-1 19, 170, 171, 172, and 



9. The isolated oligonucleotide of Claim 8, wherein said oligonucleotide encoding 
said endonuclease is operably linked to a heterologous promoter. 



10. The isolated oligonucleotide of Claim 9, wherein said heterologous promoter is 
an inducible promoter. 



11. The isolated oligonucleotide of Claim 10, wherein said inducible promoter is 
selected from the group consisting of the X-P L promoter, t^e tac promoter, the trp promoter 
and the trc promoter. 



12. A recombinant DNA vector comprisjjig an isolated oligonucleotide encoding a 
FEN-1 endonuclease, said oligonucleotide having/a regicyi^apakile of hybridizing an 
oligonucleotide sequence selected from the gro^fconsisting^^SEQ ID NOS:108, 109, 112, 
113, 116-119, 170. 171, 172, and 173. 




13, ~ A host cell transformed with the recombinant vector of Claim 12 



14. The host cell of Clainy 13ywherein said frost cell is an Escherichia coli cell. 



15. An isolated oligonucleotide comprising a gene encoding a Pyrococcus woesei 
FEN-1 endonuclease having a molecular weight of about 38.7 kilodaltons. 

16. The isolated/oligonucleotide of Claim 15, wherein said gene encoding a 
Pyrococcus woesei FEN-I endonuclease is operably linked to a heterologous promoter. 



17. The isolated oligonucleotide of Claim 16, wherein said heterologous promoter 
is an inducible promoter. 

/ 

18. ^phe isolated oligonucleotide of Claim 17, wherein said inducible promoter is 
selected from/the group consisting of the A,-P L promoter, the tac promoter, the trp promoter 
and the trc promoter. 

/ 
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1 9. A recombinant DNA vector comprising DNA having a nucleotide sequence 
encoding a Pyrococcus woesei FEN-1 endonuclease having a molecular weight of about 38.7 
kilodaltons. / 



20. A host cell transformed with the recombinant vector of Claim 19. 

7 

/ 

21. The host cell of Claim 20, wherein said host cell is an Escherichia coli cell. 



22. A mixture comprising i) a first structure-specific nuclease, wherein said first 
nuclease consists of a purified FEN-1 endonuclease; and^j^-a^eopnd structure-specific 
nuclease. / 



23. 



T„e ^ure of C,a im 22. * seco^s, „„ iflc m C«ase , 



selected from the group consisting Pyrococcus woesei FEN-1 e;idonuclease, Pyrococcus 

/ / / \ ^ 

furiosus FEN-1, Methanococcus jannaschii FEN/1 endonuclease, Methanobactefium 



thermoautotrophicum FEN-1 endonuclease, Arffyaeoglobus fulgidus 
FEN-1 endonucleases. 



f-1, and chimerical 



24. The mixture of Claim 22/wherein said purified FEN-1 endonuclease is 
selected from the group consisting Pyrococcus woesei FEN-1 endonuclease, Pyrococcus 
furiosus FEN-1 endonuclease, Methanococcus jannaschii FEN-1 endonuclease, 
Methanobacterium thermoautotrophicum FEN-1 endonuclease, Archaeoglobus fulgidus FEN-1 
endonuclease, and chimerical FE^/-1 endonucleases. 

/ 
/ 

25. The mixture of/ Claim 22, wherein said second nuclease is a 5' nuclease derived 
from a thermostable DNA nrjlymerase altered in amino acid sequence such that it exhibits 

reduced DNA synthetic activity from that of the wild-type DNA polymerase but retains 

I 

substantially the same 57 nuclease activity of the wild-type DNA polymerase. 

I 

26. The mixture of Claim 22, wherein said second nuclease is selected from the 

/ 

group consisting of/the Cleavase® BN enzyme, Thermus aquaticus DNA polymerase, 
Thermus thermopmilus DNA polymerase, Escherichia coli Exo III, Saccharomyces cerevisiae 
Radl /RadlO comfplex. 



27. A method for treating nucleic acid, comn/ising: 

a) providing: 

i) a purified FEN-1 endonuclease; and 

ii) a nucleic acid substrate; 

b) treating said nucleic acid substrate under conditions such that said 

/ 

substrate forms one or more cleavage structuresyand 

c) reacting said endonucleas^ with said cleavage structures so that one or 
more cleavage products are produced. 



28. The mixture of Claim 27, v^gfein saici purified FEN-1 endonuclease is 
selected from the group consisting Pwdcjccus wdesei FEN-1 endonuclease, Pyrococcus 
furiosus FEN-1 endonuclease, Me&anocjsccus jjinnaschii FEN-1 endonuclease, 
Methanobacterium thermoautotrpphicujn FE^yi endonuclease, ArpHaeoglobus fulgidus FEN-1 



endonuclease. and chimerical/FEN-1 endonudeases 



mdonuci 



29. The method /of Clain^ 27, furtlr^^aifiprising providing a structure-specific 



nuclease derived trom a thermefst^ble DNA polymerase altered in amino acid sequence such 

that it exhibits reduced DNA synthetic activity from that of the wild-type DNA polymerase 

/ 

but retains substantially the same 5' nuclease activity of the wild-type DNA polvmerase. 

/ 

30. The method of /Claim 29, wherein a portion of the amino acid sequence of said 

/ 

second nuclease is homologous to a portion of the amino acid sequence of a thermostable 
DNA polymerase derived from a eubacterial thermophile of the genus Thermits, 

i 

31. The method of Claim 30, wherein said thermophile is selected from the group 

r 

consisting of Thermus a^uaticus, Thermus flavus and Thermus thermophilics. ' 

32. The method of Claim 31, wherein said structure-specific nuclease is the 
Cleavase® BN nuclease. 

/ 

33. The Method of Claim 27, wherein said nucleic acid of step (a) is substantially 
single-stranded. 
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34. The method of Claim 27, wherein said nucleic acid is selected fpom the group 
consisting of RNA and DNA. 



35. The method of Claim 27, wherein said nucleic acid of step (a) is double 



stranded. 



36. 



The method of Claim 35, wherein said treating of /Step (b) comprises: 

/ 

i) rendering said double-stranded ni^leic acid substantially single- 
stranded; and 

ii) exposing said single-strajKl^ynucleje/acid to conditions such that 
said single-stranded nucleic acid ha^ seconfiary/stmcture. 



j>7. The method of Claim 36, wherein saidjiouble stranded nucleic acid is rendered 

/ P V 

substantially single-stranded by the use of increases temperatun 



8. The method of Claim 37, furthe/comprising the step of detecting said one or 



more cleavage products. 



/ 



/ 



/ 



/ 



39. 



A method for treating nucleic acid, comprising: 
providing: 



a) 



/ 

i) a first structure-specific nuclease consisting of a purified FEN-1 

j 

,/ 

endon&clease in a solution containing manganese; and 



ii) 



a nucleic acid substrate; 



b) treating ^iid nucleic acid substrate with increased temperature such that 

said substrate is substantially single-stranded; 

/ 

c) reducing said temperature under conditions such that said single- 

/ 

stranded substrate/forms one or more cleavage structures; 

/ 

d) reacting said cleavage means with said cleavage structures so that one or 

/ 

more cleavage/ products are produced; and 

e) / detecting said one or more cleavage products. 

/ 



40. The method of Claim 39, wherein said purified FEN/l endonuclease is selected 
from the group consisting Pyrococcus woesei FEN-1 endonuclease, Pyrococcus furiosus 
FEN-1 endonuclease, Methanococcus jannaschii FEN-1 endonuclease, Methanobacterium 
thermoautoirophicum FEN-1 endonuclease, Archaeoglobus fuljgidus FEN-1 endonuclease, and 
chimerical FEN-1 endonucleases. 



41. The method of Claim 39, comprising prodding a second structure-specific 
nuclease. 




42. The method of Claim 41, wherein $axd second n^iease is selected from the 

, , /!. 

group consisting of the Cleavase® BN enzym^ Ttyermus acmaticus DNA polymerase, 

/ I / / 

Thermus thermophilics DNA polymerase, Escheriphia col/lExo III, and the Saccharomyces 
cerevisiae Radl/RadlO complex. 




43. The mixture of Claim HI, wljfepein said seco^nuclp€tse is a 5 1 nuclease derived 

from a thermostable DNA polymerase\k0ted in amino acid sequence such that it exhibits 

/ 

reduced DNA synthetic activity from that of the wild-type DNA polymerase but retains 

substantially the same 5' nuclease activity of the wild-type DNA polymerase. 

/ 

/ 
/ 

44. The method of Clainf 39. wherein said nucleic acid is selected from the group 
consisting of RNA and DNA. / 



45. The method of Claim 44, wherein said nucleic acid of step (a) is double 
stranded. / 



/ 



46. A nucleic acid treatment kit, comprising: 

a) a composition comprising purified FEN-1 endonuclease; and 

b) a sojdtion containing manganese. 



i 

i 

I 

I 



{ 
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47. The method of Claim 46, wherein said purified FEN- 1 endonuclease is selected 
from the group consisting Pyrococcus woesei FEN-1 cndonuclease/Pyrococcus furiosus 
FEN-1 endonuclease, Methanococcus jannaschii FEN-1 endormclease, Methanobacterium 
thermoautotrophicum FEN-1 endonuclease, Archaeoglobus Julgidus FEN-1 endonuclease, and 
chimerical FEN-1 endonucleases. 



48. The kit of Claim 46, further comprising a second structure-specific nuclease. 



49. The kit of Claim 46, whereirr saj 



id nuclease is a 5' nuclease derived 



from a thermostable DNA polymera^e^^red ina*mno>acid sequence such that it exhibits 
reduced DNA synthetic activity^fimnyfhat of the wild-type DNA^ol^m€fase but retains 
substantially the same 5' nuclease ^activity/)! the wild-type BN^Cpolymerase. 



/ 



/ 



/ 



50. 



The kit of Claim 48, wherein a portion of the amino acid sequence of said 

/ 

second nuclease is homol9gous to a portion of the amino acid sequence of a thermostable 
DNA polymerase derived from a eubacterial thermophile of the genus Thermus. 



51. The/method of Claim 50, wherein said thermophile is selected from the group 

consisting of Thermus aquaticus, Thermus flavus and Thermus thermophilus. 

/ 

/ 
/ 

/ 

52/ The kit of Claim 48, further comprising reagents for detecting said cleavage 

/ 

products. 

/ 



